[Anti-endotoxin effect of lanthanum chloride in vivo: an experimental study of mice].
Lanthanum is one of rare earth with extremely active chemical property and has been evidenced to possess antibacterial effect as well as the function of blocking calcium flux and regulating cellular immunity. Our previous studies showed that lanthanum could affect the biological activity of LPS and inhibit the activity in vitro. In this study, we explored the anti-LPS effects of lanthanum chloride in vivo so as to provide evidence in searching for new anti-endotoxic agents for the prevention and treatment of endotoxemia. (1) 96 BALB/c mice were divided into 2 groups: experimental group including 84 mice injected intraperitoneally with 17.5 mg/kg, LD(50) dose, of LPS mixed with lanthanum chloride of the dosages of 1 mg/kg, 2 mg/kg, 5 mg/kg, 10 mg/kg, 20 mg/kg, 40 mg/kg, and 80 mg/kg respectively; and control group including 12 mice injected intraperitoneally with 17.5 mg/kg of LPS. The mortality rates of different mice within 7 days were observed so as to observe the protective effect of lanthanum chloride. (2) 40 BALB/c mice were randomly divided into 2 group 2: experimental group injected intraperitoneally with lanthanum chloride of the dosages 10 mg/kg for 3 days and then injected with 1 LD(50) dosage of LPS 30 minutes after the last injection of lanthanum chloride of the dosages 10 mg/kg; and control group injected intraperitoneally with normal saline for 3 days and then with 1 LD(50) dosage of LPS 30 minutes after the last injection of normal saline. The mortality rates of different mice within 7 days were observed. (3) 40 BALB/c mice were randomly divided into 4 groups: LPS group, injected intraperitoneally with LPS of sublethal dosage (12.5 mg/kg), lanthanum chloride treatment group, injected intraperitoneally with LPS of sublethal dosage 1 hour after the venous injection of 10 mg/kg lanthanum chloride, lanthanum chloride control group, injected intravenously with 10 mg/kg lanthanum chloride, and NS control group, injected intraperitoneally with NS. Four hours after the intraperitoneal injection blood sample were collected to detect the plasma tumor necrosis factor-alpha (TNFalpha) and liver and thymus tissues were collected to examine the expression of TNFalpha mRNA and apoptosis of thymocytes by Rt-PCR and flow cytometry so as to observe the effects of lanthanum chloride on LPS-induced reaction in vivo. The mortality rates of the mice administrated with LD(50) dosage of LPS combined with 5, 10, and 20 mg/kg lanthanum chloride were 0, 0, and 8% respectively, all significantly lower than that of the control group (67%, all P < 0.01). The mortality rate of the LPS-challenged mice that were pretreated with 10 mg/kg of lanthanum chloride was 20%, significantly lower than that of the control group (55%, P < 0.05). (2) In the mice with endotoxemia that were pretreated with lanthanum chloride the plasma TNFalpha level was 0.44 +/- 0.22 ng/ml and the TNFalpha mRNA expression in liver was (3.93 +/- 0.62) x 10(5) copies/ micro g RNA, both significantly lower than those of the mice with endotoxemia without pretreatment of lanthanum chloride, 0.99 +/- 0.24 ng/ml and (1.9 +/- 0.33) x 10(7) copies/ micro g RNA (both P < 0.001). The percentage of DNA fragmentation of thymocytes in the mice challenged with LPS and pretreated with lanthanum chloride was 14.77% +/- 1.0%, significantly lower than that of the untreated mice (55.38% +/- 3.88%, P < 0.001), the percentage of hypodiploidy in thymocytes of the mice challenged with LPS was 15.56% +/- 0.59%, significantly higher than that of the lanthanum chloride treated mice (6.05% +/- 0.71%, P < 0.001). (3) Morphologic observation showed that pathological changes of the thymocytes and liver and lung tissues were remarkably milder in the lanthanum chloride-treated mice than in the mice challenged only by LPS. (1) Lanthanum chloride can bind LPS and reduce its toxicity, which shows protective effects on mice challenged by lethal dose LPS. (2) Lanthanum chloride can greatly decrease the secretion of TNFalpha and TNFalpha mRNA expression in the mice the secretion of TNFalpha and TNFalpha mRNA expression in the mice challenged with LPS. Furthermore, LPS-induced apoptosis of thymocyte and damage of liver and lungs are inhibited by lanthanum chloride.